S2 Equilibrium distances (R min ) and energy minima (E min ) of benzene (C 6 H 6 ) dimers calculated using pure B3LYP and PBE as well as the dispersion corrected methods, B3LYP-lg and PBE-lg. The dispersion parameters (C lg ) are obtained by fitting to the CCSD(T) results
7
. The vdW radii are taken from the UFF force field (reference 8).
S3
Binding energy of benzene dimers as a function of distance calculated using the pure B3LYP and the dispersion corrected method (B3LYP-lg) for (a) T-shaped, (b) sandwich, (c) parallel-displaced configurations. The CCSD(T) results are taken from reference 7. S8 Equilibrium volumes of benzene, naphthalene, and anthracene crystals calculated using the pure PBE and the PBE-lg methods. The pressures were calculated at the corrected experimental volumes at 0 K. C 10 H 8 neutron (Capelli et al. 2006) C 10 H 8 x-ray (Oddershede et al. 2004) C 10 H 8 x-ray (Brock et al. 1982) C 10 H 8 x-ray (Cruickshank 1957) C 10 H 8 x-ray (Chanh et al. 1972) C 10 H 8 x-ray (Pomomarev et al. 1976) C 10 D 8 neutron (Baharie et al. 1982) parabolic fit of Baharie's data a naphthalene P2 1 /a S10 Lattice parameters and volume of naphthalene crystal (P2 1 /a) as functions of temperature. The solid lines are parabolic fits to Baharie's neutron measurement on perdeuturated naphthalene (C 10 D 8 ) S10-1 . Other x-ray and neutron experimental data S10-2-7 are shown for comparison. Ne-Ar PBE (x) S17 Equilibrium distances (R min ), energy minima (E min ), and dispersion parameters (C lg ) of diatomic rare gas molecules calculated using pure HF, B3LYP and PBE as well as their dispersion corrections (HF-lg, B3LYP-lg, and PBE-lg). The experimental R min are used as R 0 in the dispersion terms. R min and R 0 have units of Å, E min kcal/mol, C lg kcal/mol Å 6 . The experimental data are from references S16-1 and S16-2. 
